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INTRODUCTION

Strictly defined, weightlessness means complete and total absence
of weight or zero gravity. This word is loosely used to denote
subgravity or a gravitational force of loss than "one g".

In space flight a state of weightlessness exists when the gravita-
tional pull Of the vrth or other celestial bodies in at zero. Zn
such a state objects and subjects tend to float. Medical experl-
mentation rmveals that under such a condition humans and animals,
because of proprioceptive deprivation tend to become disorlent*e
and confused but can still adapt because the tactile and visual
references are oparative (unless blackout occurs). The space flight
of the Soviets indicates that there is little, if an, lose of
looomotion and mscular control.

Sine resea rch on weightlessness goes back to 19h7 (at least), this
bibliograpV only attorpts to gather the recent material from open
and closed sources, Furter sourcje are the bibliographies which
are lieted in the subject index and the "Index Medicue" which was

( not used in the corlplation of this bibliography.

This bibliography presents a review of the literature on the subject.
With the exception of a few sanplinos from earlier literature the
references to,,; ta range from 1957 to August 1961. Material prior
to 1957 can be readily obtained by utilizing bibliographies cited
in this report.

Items are listed alphabatically by periodical title and corporate
author in one alphabet. Please request material from Technical
Information Center (TIC) on the usual "Request for Data" form.
Armed Services Technical Information Agency (ASTIA) AD document
numbers have been given when available to facilitate ordering from
TIC.
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1. ADA IN TIME ASTRON1AUTICAL SCIENO"M PRO0KEDIS OF Til
SIMI!, 18-21 JAN4UARYI 1960.
Nemr Yoe~ Macraillem Company# 1961.
BASIC =ZSaUOH IN ASTROBIO7IOY, Richard 3. TOMSig 317-327.

This discussion partidns to one group of experients almA
at dateminn tho effect of taro grity on two beas.o
o6fUV1&- phohmis. - fertilization and coil division. fte
sea urchin @-~ a nd sprm were used, and a device van
designed by r.sans of w~hich apern and eggs were mixed at the
and or the accelerationi phase of the flight and fortiliatiu~c
van accompliahed during weightioessnea * Some of those eggs
wore fixed during re-entry and some were *1low*4 to develop
for study after racoye Cell division was studied In mch

the same way. The tmahniquee and results are discussed,

(. AMOITAUTJICAL Sis'r&S DIVISION. mt 61-1660
WtEIGHTLESSM~S AMD PMlFOR14IXC, A REVIEW OF LI1WATLU
Jo. P. Loftus and L. R. Hammer. Wright-Patterson Air- Force
Ease, Ohiot Auguait 1961,t M~pa oa

flight are diacue nod and the knoin reaearoh doaling with the

functions, with a special section on methods of research,< I The impjorproble arf vindticae is te effectof wighls s-c

functions and paychomotor performance. An extensive biblIo-
graphy in Included.
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3e A!ZRO/S'PACE0 EVMrUMFlIM 2906-~39, W.17 2966%
GRAVIY PRODTFl$3 IN HAMM SPACE 8TAIMM~, 0. C 0 S~ Olxed
J. Di )Wzty.l

It in shcwA that roro hvvp-n rporionco at tao g iit b*
available before onea ocxi conclude tethar it is bettn' wMAU
in apace to stay7 at seo g, or, by rotation, to wontain
certain centrifugal scealeration, or to hna fltmrato
pn'iodi at zero g ond at higher g1; table ahongm eniral end
rman tootu above 100,000 toot.

AYEwO/BPACvE tNOilaERo. 19M1-23, 46 ISeptnter 2960,
z~ro i~r m IdcuMi o nrcism RAr&ROH. J4 0. RAUtt

AM AFOGPACE )MI0INE. 3115hj3-146) July7 196040
A1BO" 01STDES A PRULWNAY JiEC4RT. 0. 'J. D, Schock.

W vdenco gained from eubjaot: iiobc were exposed to waight-
(e easget ha ~gti S n or rte ea duo

* *-prir1i2y to emotional factors rat-her than phyniologioal.

6. AEROSPACE 'l66l 1tM-60 Au~V8 1960,
f ~OWFlSAVATIONS ON NEART RATE AND) CARDIODYN 21105 DURYR

WEIGHTESSNESSO 0. E, lurch and 8. J. Ocwathbel

The eerie: oxpermcto which are desoribed in titl articla
indioats that the stresss idch are iiporod by woightleso
bos in aircraft and biological missile flighta arn vol
withiin the range of biological toloranco f or human and
eninla oranis.

7. AEROSPACE )CDICINE. 32M17-31to, February 1961#
Ph{YSIOTIOIAL EFFECTS OF POSTURAL DISORIENTATION BY TILTIN
DURING WEIOHTF 4 NESS. Be 0. Xinig

Thi report is' concerned with ohsoraticnsa on lebyrintslna
function, and spocifically the function of the utrioular
otoli during vetghtlioonems.

*r i
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8. MEArnoE fDITS 32 118l -296. !4grcl, 1961.
SYmVm'OiM RLSUTiIM FROM PI'tOLO1AZD 11X07f I WAflR: T",
FROBI.YM OF ZERO 0 ASfl EN A. Orretiel OnW D. MOla

Mio principal objectivo of this etudy wam to doterino the
effeoto of extended perioda of woightleenom on tho fitnes
of the hum.-n body.

90 AT-RUSPACZ MII. PE 32s20%.17,KnNwa 1961.
OR1XUTATION TO THE VERTICAL DUIIG0 WATR D.ERSICN

It is shown that the utrioles are relatively inefficeont 03
gravity senaors t. the heed is In certain ponltine ,Da
simulation of sero gravity m V ben cnhmznced b7 utlizing
thete pop-ti-ono with water iiznicr.19

We. ATIM 1PAE )EDICDM. 32efl6-jsO, 4*t1 1,961.
ASPTDY OF ANIAL REFMhS DUTL1hI WXCvRE TO Arn

(AND WEIOFTISS3NESS. 0. J,. D, Sooo

A resume of several erperiziente conducted to study the role
of the vostibul~Ar apparatus during stetes of subgravity and
wightloeeness is presented. The antnlsa use were cats
which wone ceried In an airplane. Data wie collected by
tvUca of a canera recordinig the annaa rospcans.

].I. AFMO1PACIE KSDIC17hE. 320:37400p, Hy 2961
FSYCHOBIOIOOICAL ?FFECTIS OF WAE-M IO-NUR
HYFVDYNPJ4IOS. D. E. OGavlinoo Ot #I,,

Discussion of an oTorimet conducti:d on oa subject for a
sorsn-dey period duLring which tstnaivo biologic data rem'
cofleotcd, and involving whole-body iricrekni In wator.

32o. AROSPACE KEICINE. 32#719-725# August 1961.

iIMAhfl COtiDINATION IN WJIOHTIZSSI7S. T. D, lMhteside.
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IN. AEROS3PACE =TZDOYME. 321726-736, Al-Tgut 1961.
PMY$IO1MUI0 EFET OF A HYPODYNMII TOEnVtflOMV17i2s STICET-
TERM STUDI&S. Do , K.Orvollhe and 0. W. &rnsard,

Lp-wriirmtA invcitigation of 0" foote upn hm- n nbeings
of 6, 1U, and 2t1 hours of wnmr lrisretion. flt-t"blo and
het-.,wtbr toat-s P-ro made and rcepns to he&dva
aoecolsratti ame studied. frtinant rychootor t10-s #ad
evaluations of W12016e et:r enat h are also dim~ed.

AIRCRAFT & MISIMfl 3852-%3, MuY 1960
DIGt MIMICS OF hOMTZE3SflSS. H. T. 3. Rertsarg.

15. AIRoRAP & xxsaizzrs k26a29, Jbrns 196L
?JM APFhOACX TO ZERO oaRtM TSTS. R. B. Ia~w

Discussion of ta rmin features of the RNullOavntty
Simulstor" doveloptd by lockheed's OGeo~gta Divinicn, doaipned
to nullit; ta-n'i visuatl, mechanical,, and inner-ear cuss to
gravity. The concoeti of null-gravity and soro-gravity an
diffrentiated and the principles of null-gravity simiulation
are stuied s or Introduction to the subject.

26. AlIR FME. 42211094110* April1 29%9.
THE WEIRD WMID 0? WEIOUTMWSSNSS W. kavltt.

17. AIR FOMC. bJia1-113, Apri1 39061.

ALL UN A WEIGIITIESS DAY'S WORK. J. 6. kuts, Jr.,

28. AIR.FORCE. RAILDSflO MISSItM DIVISION., A I RESARH AND
DEVSDP1ENT 0CMMAND. WDZPD 2.
DISCOVERER II Inglewood, Oeltforniai 1960,. $0 ptzgeae

* AD-21l 853

*Diccureses ramultas of excper1ianta with 4 mice seant In the
two stno Discmvrar.
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190 AIR FORCE. ?III DFVELO14;T czIca 17 NV 58-3.
APPAREYT MOTION OF A FIXED WMWOUS TAI1OE! DURING

*SUDO-RAV IT Tit&JECTORXE, 0. J. Do. Sook,
Hollcimn Air Force Ltee, Now Km,4oos Febnwr 1950
A-1235 009.

* TZiG study wil to determine the effects of liraear
aecoieration and deceleration found lin flying a Vbli
tra'seotor on the fleual poroeptkon of a Vrgot In the
djtsic. Four subjects obfiervcd a flA 1uninovs tzget
Vaile the pilot of sm P-4 aisrrft cxeout-ed the bflli-stio
trajeot-ory.

20. AIR F\)RGP. MISSIITZ DEVEWPIN"T OEnTflI 71 584.8
SENSCRY MOATIONS RElATED TO WEIONTL!$SNSSS AND THEMh
D4PLICATICMJ 70 SPACE FLIGHT. 0. J. D. Schook.
Rfon Air Force Base, Kw~n W,-icou April 19,5M, 1.0 ppages.
ADnl.15 012.

Disounlion of the Zrnltoationo of a eeor-trconvirone
rent and con~parloon to the ooradition,, that will prevail In
actual space flight. Recozrdemdat4Zs for training for future
space flight are presented.

21* AIR FORCE. MISSILE DEWLt NT CRNTm.
HISTORY OF RESEARCH IN SUBORAV ITY AND) ZEO4.
4. W. Iexnrahims.. Holknugn Air Force Eae, Kaw WFioog

The a-objects of subgravity end sero-raflty arn studied In
the form of an historical essay. Methods of studying

*various types of subjects (humimn, feline, rodent,, etc.)
o re discussed and results of the experiments am given.
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224 AM tF03.tMSL T'VfLOFl IT CETu.TV1%9815. TA
FLIDAT EXPERDMINT ABOUT HUMAN REAOTIXOf3 TO ACOBTFRATI0NS

H. J,. von Rocli, HoflcvrM Air Force boce, O Kd
Doost~b r 1958.

I Tho im-plications for planning of umnv'4 apme f1Sght en,
jftot tliriwt valvos end ro-ontvy profiles ruct te1ce the

lowo eocleatic-toez'noeinto. oonsidorationg anid
genn, tWt adequat. g-protoction w'nt ho deeigncd for
high accleorations.

23. AIR FOrZAE, HISSIIFS DEVEWFMNT CENTER. TN £9-1.6
fROZ L ION OF TU HORIZONTAL AND VERTICAL IN SMhUAThD

BUBrA.VIT CONDITXOIZS 0. J,. D. Sohook. Hollonan Air
Foroae L Nei Wetilaco: Juno 2959p 33 p~gn.
AD-25 14614

Quntittv0 expjrie._ntS rthcr that 10i 1s.; 'd ubtvit7
(conditim-s with doe-anad ptoprioooptL#; bf perception

of the horizontal tmd vertic'eal is roe -1y t rod, During
actual apace flight, artificial gravity rcm,-e m4 be
neaod to innure adequats hwmcn orientation during weight-'

214. AIR FORCE. OFFICE OF SCIENTIFIC RESACH4 T 9O-2M8.
* . BSI RMSARCH IN TIUE FlEW OF VISION., I-0ON T117 EL$SZRIOAL

RFSPVISE OF THE HUMN EYE TO RID STIMULI OF DIFFiRiM SHAfl.
F L. Rt. Rositonia II-EFEC? OF PULSE SHAPE ON; CRITICAL FLICKER

F7RFQU1E'NCY AT DWFEENT WMIYANCE I8VEL5. Narclla Bittlxd.
ADla152 2149

25. AIR FORCE. PERSONNEL flRATINO RESEARCH COMMAND. TN 574101.
WE1 BEHAVIOR OF DFXET AID DES IGNATEDI) lADERS IN
SITUATIONAL TEUSTS. W. Borg: July 1957# 10 pages.
AD-tile 222

6



NORTH ANINRICAN AVIATION, INO. NAtE srAIMIM~.AION e"tV2ICR

8SM 61-447

26. AIR RFZEARCH AND7 DEVEWP~Nr C~reAND* TR 60-le
0M31MAN FACTORSq AT EXTRY2 AIRITUDS 1 8 v.NOP3 M3 MID Bf3LIO-
0RAPJYe F. Bruigbsrt and go Pattinhalli March150

Rshavior and partorlmoo
Accooraftion anid decalentio

[27. AIR NW8MQUREL EIe W214#fmr19&

1*28. AWYRIGAN SOCIETY OF MECHANICAL EWKINEIRS TRAN~SACTIOS,0 SE2RMIEs
28sl65-170, Jura 1961.

TANS IENT CAPILTARY RISE IN~ REDUCED) AND) ZER"M~VIT FIBIDN,
Robert Blego1.

Experimental intorastlin given on the transient Wer-pl127%y
ice of vinter into vertical tubos subjected to reduced and
zero-gravity fielda. ?no response in a 1owi-gravity environ.
ument is of interet in studying tho behavior of liq~uid
aystome for space vehicles.

290 ARMI FORCES MEhDICAL JOURNAL. llt7l6-793, Jul$ 1960.'
P~oOPTION OF THE HORIZONTAL AND VERTICAL IN BnlUuffm
5UT',-AVIT CONDITIONS. 0. J, D. Schodo

Tho role of the labyrinth In eensing body position under
sub gravity conditions in absence of peripheral visual oca
waa assetsed by comnparing percaption of the horizntil and
vertical on land and in water for several body positions.,
During weightlenaness in actual space f~lght,, artifioial
gravity forcei mary be needed to ensure adeq~uate hmn s
orientation.

I"7
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30o APWMI) SERVICES TE7CWICAL INFlOr-4U110OX JflEWT.
DI0rASThOHAUUTICS. Arlington 12, Virgnit 7dbrue-ry 1 9Z1,9D

AD.2! 775

A bibliographny covering litorature frvm 39p2 to 19$80 It
o prisoa a list of reforonces to rzports rea~ted to the

biological problons of apace flight, Tho nporta, whicOh
prIrtrily originates rxcn oenn-pnot eoo
pr oarcnn, uezy bo obtained by aftitary agencies =4d prLA
coutraotoro of military departmanta.

31.' AR ME SERVICES TECHNICAL WQRMATION ACENY.
BIO-ASThONAUTIOS (SUPP~fIENT). Arlington 12# Virgtziae

This supen.i otk available roferencos tich have
bcen added to ASTI sinoe the publication of the biblio-
graphy of Febamary 1959.

32. ARMY MEDICAL SERVICE. RESEARCH A"D DEVEWROF4ENT COMMAND. SR-fl.
SOME OBSERVATIONS ON HEART RATE AND CAPDIODYUAIIS DURDO

dEIGtLErui e th bio ea Eetcotandof egfrityed ze 0rots-.h

Cosdeable efunctis wre recre during araf9toan

ente redinto the phnioical phfe o sbgai cenrd tevidet
thrugh andanalysi o , tedta sot and in uoroc0 cporids,

33. ARMYleenzo NAVY AIRi behaior JORAL 7:1 2 p irc 60
caNdiovsua functions TArs OFore WATER WILLaf 7W FETWEIHT
roke LF ajecorieS IN SPACE.ilfatrswhc

eneeanotepyilgclphn--n sce~l vdn

thogha naaa fte aa bAdtedi sr- opr-Sns

33 - AYARFOC ORCL 74l,2 pi 90
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31. ASRONATTIOA ACTA. 21203, 1956.
PERSOMAL EXPETENGMM DURITfl SHORT PEIOD$3 OF WEIGHTLESSNE8S
SPRTD BY SIXTEEN SU DJIC. S. J. Oerathowohl.

R-scttcnz to woightlecaes by poeamnwcra in~ a 7Pockod T-33
flying a Kplerimn tr aJeotory a rovwaled in Air force
School of Aviation Modicine tosts of 19% end 19 6

35. ASTROUtITICA ACTA. 11l6G24, D 15 .1S I~~S P0UOII TIN UWIGHTIFWSS STATE IN m AIR M
8. J. Goeratbwohl, 0t 4.

Dfinition of mocheaical principles of gravity and
amooration for "agravio" state purpozee, The relation-
ship betmoon the duratiom of the weightless state and peak
altitude of the manauver ar dicusse.

36. ASTRONAUTICS. 232-3h, 74-75%, Noveter 1957.
WEIOHTLMSN SS. Siegfried J. Ooamthmuc~.
Diccncion of tM physical principles of waightlessnes s how

it in achievod in an aircraft, d an account of human
rcactions to this ph==mc a.

37. ASTRMATIC-C WW607 81446, Februay399
WEIOMTLSS NS AND SPACE FLIGHT. H. R . von B¢cuh.

Deterioration of noeurm oular coordimntion and dicorienta-
tion arc considered to be originated by the weightleos state
per so. Hovnr,, more complex problems aris duwrig
extandod space flights, as wall as during altornato aoele-
ration and waighto nes, Ouch as occr duin the acent
and ro-entry of spaevhicles., Results of exporxwbants In
jet aircraft are cited to show that tie weightless state
aggravates other physiological conditioms, which, in com-
bnation, pose serious problems to man in space flight.

38. ASM3TONAUTIS. 042-43, FobruarY 1959.
TREY FLOAT THROI H TIM AIR.

i p
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39. AsnohAuI. h,28, JvnA 2959.
KEEPJiO TOUR FWT ON ThE GROUND IN SPACE. J, A. *nuor.

A brief note given on curant end project4d epornran.t
with n,!netic shoos which will aflow men to walk in nonrt
fashion in spaceoraft duritg pariodn of weiehtleamnnsa.

hO. ASTROIZUD(K (STrOCKHOLM). 1(i)19-36a 1958.
S0T BIOFi. ICAL AND YIEDICAL FROE. 43 TIVOLVD 3N HAriw
SPACE FLIGHTs A EvEw 0. J. 0Ciedeon.
In tslh

The refuced gravity or zero gravity eprinood when a
satellite or a space vehicle is coeating freely in space
is supposed to cause no serious dietuwbanoon of the norml

phyaiological ftnctions of the body, but orientation and
oo-ordinatlem mot be difficuLlt during Via volghtles state
before addptation to tho now situation has taken plame* In
the case of long-leting trips, the stor'age problmt of
o.V gen and air-purification chemicls aa'weil as of food and

water may become critical. fPotosynthetio Jir pvrification
and tood synthesis from algl matortal m.-7 be the solution
in the fu tureo

41. AVATTOV ACE. 29t1747339, May 1958.002 DISPOSAL. WK ROOFiW V-0 ORAVITYi MOB . .3 FMR
SPACVCRAFT AIR COITIONh. F. AG.. O.nn

42, AVIATION AMiE. 29:196-203, Septmber 1958.
"APPAP"ET WEIGHTUCSSNESS" CAUS FOR NEW DESIGN APPROACHES,
Jergy Xakow~ki

Discunsion on the conditions of weightloeneas and the
design problems cused by this phenomena.

(

I10
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1*. AVIATION MiDIOAL ACCEfLATION JAB. NADC4 n%5909,
ACOE1ERATION PnORIYHS IN SPACE MOMJHT J. D. Hardy, *t Ai.
JohnsAvlle, Pennsylvania: 1 October 19$r,9, 34j pages,

Trio major problems3 aeocistod withi acceleration and the
dot.ls of proviouse; oxprkontkl work in thi field us
ocntrifuges, rocket sleds, and other simuilators are describod.
The problema of weightiesenona to dtsousd with spacial
reference to Ocrathowohi' s invastigation of bunio toleraa
to the weaightleas stats produced durkiig 'aflitt trajectory
aircraft flights* A detailed acount to givea of advancs
in high G proteottLon, including th use of the contour
couch and water £Ie-arna

44. AVIATION 1IERX. 69(2%):23, 22 December 1958.
PUd PI{YSIOICOICAL CHANGES NOTED IN MONMY'S WED3NIBSS

nT. ctwihls piriod achieved with a primate and

5. AVIATION WME. 69(2%)i52-% 550 22 December 1958.
ZERO GRAVITY TESTS SHOW MAN CAN ADJUST TO SPACE.

Experimants octduotod durlog the pat six nonths both i
tho laboratory and in actual flight, in which short periods
of-taro gravity were achieved, roveal that thern It no
serious decremont in man's Performance under thease conditions.
Without eception, the subjects ware able to adjust to zero
gravity conditions within seconds. It may be that longer
periods of zero, gravitV' and further toots may upset the
coclusions reached to dhae but, as of nowl, woightlemcnes

does not appn_"r to cramt. as erious a problem for crows a*
biomedical scientisto hed predicted.

4s6. AVIATION WEEK. 72(2l)t5h4-59, 23 Nay 1960.
1h4 METHODS PROBE SPACE' FLIGHT HAZAPtDS Evart Clark.

Current and projected investigations on the effects ofj radiation and of weightleamas on humens In space am

n
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.47. CANBMUDOE -ESEARCII CENTE. TN 61-7.
TMPOMMR TuiMFSHOID ELEVATION PRODUCED BY CONTINUOUS ANDV "PUSIVE"' NOISES. Waltor.Spieth and W. J, Trttipoes

14. CA.NADTh1N AVIATION (TOflONTO). 3318-11, Xxrklh 1960.
DEFENCE RW AROH NMlICAL 1ABORATORMhS SCIFiTlBT3 FROM MANI~S
SPACE LD4ITATION39 Po Braman.

Tho imrk of the Defence Recearch godioal U oratorieo at
Dcr*nviev, Ontar'io Oanad, to-nrda the solution of the
problema of weightlcsones: and moio siknese in "spe

ohn-onand problems of smonoto a rviulto of Us

4. FIDHT (LONDON). 61;293-300, 14 IiArch 19520
VAN WITHOUT ORAVITYi TrlE TIIYSIOLOOICAL AND P4SYCRQWOOICALU ~ ~FfOBLM43 0F SPACE FL5CHT. L. No Thonspeono

Thes principal _-.hysiological functions of the humin body
such as respiraton# circulation, and digcotionp "a
primaurily muecular in action and, tbraf, ra indopandent

ogrvtational pull The author summrizoo other problems
that -0-l13 arise in actual spaca flight, such as the need for
atznospherio circulation because of lack of convection
CUrronts, proyention of blaockouts dnring high tako,-off
accelerationas, proteotion from radiation, the possibility of
Infection by alien viruses and gorms e-nountared on other
planets, and the need of proper preparation against
psycal10941al cricwe on extended 1Iot

0 PUG 4EVE (STMOhART). 21222% Februay 1959.
THE DANOM~OUS 0. H, Jager,
In Gorman.

The phyaiologio effects of 0 forcos arnd humfn 0-toleranoo
limits are rovued, said protective roasures and current
experimenta, such an tests in water ixnmorsion chambers, area
discussed.

2
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5. FORMIS AE R TWN FRANCAIS-S (PARTS). 15089-,8 8230 MaY 10%0
and W1~16009-986, Junoc 1960.
PIMSIOT0Y OF SPACE P LIHT. R. (hogndpiorra, at *Ie

* 8Small abstr~ot in AM~OSPACIE KTD031h. 319873j. otot~r 1940.

The fol11uring subjects ara roviaem.- - ameLraton and
doooleration tolermino.e wightleme~ss zrdistica
prolonrcd life in a spAoe cabin, o;Wen regnoation#
utittioi of uIrine mid oolleotign of water vatpor# end

the nutritional rwvmn~ts of astronant,

52. 87M~ (PARTS), 161-1650 YA-y 1.957.
QIMENUFS ASPCTS PMYIOLOOIQUES DlU VOL HSAND PWSANTEUft"
P. Bigot and He Boiteaus

Rtiview of the physio1*Zical aspects of ifltorplanatary
flight m~pbhaisng problemsu of the gravity~fres state,

k ~53. OROtM SUPPORT EQUIPaMT. 2(I) 83.;, A t, ~ 1960.
ASTRtONAUT SUPPORT PROBTI. C. Ada,

A study of mqn's water reuiromento in apace and an ana1lSle
of eating and &~inking expariments conducted vnder sero-
gravity conditions are prooented.

51. HITAN FACTORS. 2(2)s62-69# Mty 19600
I-SMRATIONAL LIST OF HUN FACTORS FIlMS C. W. Carter.

pThle annotatad bibliography preacanta 54~ rofaeron os to flmse
doaling with hvnmn factors problems In man-t-Aolbdx dmaign.
Mae subjoco covoed include amerge.=y escape end survival
systern toe gravity studtios, modicl aepecto of higb
intensity noise, illmination and dArk 'adeptationp anthriD.
pometrical techniquoes simulated decoinresse± studios,
airaw fatigue problems# and the effoota of i~iols body
vibration ca hvnrnn performance. The r4!%errenoea ae
catomorized by source in order to facilitato proewremmnt
of certain filme desired by the reader.
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5;. INSTITUTE OF RADIO ENGINERS IYtSACTIONS ON MILITARY
EIEOtONIcs. MIrb4(2.3) ,284-287, April-July 1960.
MS0 REEARCH EFlORTS IN ASTROBIOLG.!. R. S. Young

and . . Johncs

Tho need is citel for tho doalopmtemt of instrtsontation
capable of accuratsly measuring and tolematoring Vmrtis
phiyoiolosic resnponses, of a wide variety ot cellula ByatqaW
subjected to accelerative forces, to conditions of vsouza
and to zero-graviV,

56. InTe RAV IA. 240939f2, April 295%
PIWTS ES0YM IHS STRATOS...

£7. INTERNATIONAL ASTROMAUTICAL CONGRESS, PROCEEDINGS OF THE VIl th,1957.Wien s pringer-Verlago 1958.

PRODUCIM THE WEIHTLMS STATE IN JET AIRCRAFT.
S. J. Oerathewohl, et alt 533-542.
In the conclusion it is stated that the pilot had flown all

zero-gravity roose=ch flights at the School of Aviaticn
Medicine and had experienced wnsghtlosenoss 3 minutes each
flight or a total of 11 houra with no apparent physiological
effets.

8. INTENATIONAL ASMOMMUTICAL CONORESS, PROCEIMO8 OF To fxth,
2358.
Wien: Springer-Verlag, 2959a
FLIGHT EXPERSNTS A-BOUT HUYAN REACTIONS TO ACCELERATIONS
WHICH AE FOLLOWED OR FPCEDED BY WRIHTSSHSS.
H. J. von BDoh s 507-525.

Alteration of weightleacnaos end accolerations results in a
decreaso of accoleration tolerance end of the efficiency of
physiologic recovery mochaniems. The implicatione for
pleuning mnn-d space flight are, firt, that thrust values
and re-entry profiles mut take the lowar accelaration
toleranco into consideration, and second$ that adcqmta 0
protection must be designed for the pilot, to provent
dangorous effects of unavoidable high accelerations,

24
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59. UThERNATIONAL ASTRONAUTICAL CO.UGPrSS POIT 3 OF THE Xtho
2959.
Wlen Springer-Ver1-g, 19606
0ON THE~ TECHCAL REALIZATION OF SJEGUIVIT AND.
WEIOHTIASNE38. 0. Wolazeks 202210.,

oni2dera the problem of a technical roealiation of sub-
gravity ard weightlesenot on earth and under the ,full
effoota of the force of eraviy, Prctioial mthoda m
proend with the aim of conduatin r,%h work
spae teohaici and madio.lh i

60. 101JA EMflNEMl 60(I))26-28a .7enuax 1960.
SPACE W ICIN1, Re Dostal and T, Korsey,

This is the first of a series of two articles expl1inr
the proble .2 men will encounter whan they venture into
space, The effeots of vaightle-nece and cosmio radiation
ane discumsd in this issue.

61. JOURNAL OF AMERICAN IDCAL ASSOCIATION. 172(7)s665-600
13 February 260T
f 'YSIOLOGICAL ASPECTS OF W1RORAIIIC AND) IYPOGRAVIC STATES:
APPLICATION TO SPACE FIMHT. J. Be Wai*

The extremas in gravitational form which will confront
me in spme flight are described. Also dieoused are the

functional problams of the humn body when subjected to
priods of toro gravity,

62. JOUPR1AL OF AVIATION MEDICINE. 21395, 1950.
POSSIBLE METHODS OF PRODUCIM THE OPAVIIY-REE STATE FOR
MEDICAL RES"ARCH. H. Haber and?. Ha4ber

63. JOUPWAL OF AVIATION MEDICBE. 23t373, 1952.
PHYSICS AND PSYCHOPIYSICS OF WEIGHTIESSWESS9 VISUAL
FPRCEPTION. S. J. Oerathmohl.

E
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64, JOURNAL OF AVIATIONI Y{EDOIN 23(6)t594-%5,6 1952.
Trt CONCEPT OF WEIGHT 1W AVIATION. H. Hahbo

For purpomam of aviation engincc-,ring and ntadiocna, tie
concept of woight in redofineo Six dyrmiod oitvi0tkn
aro illvstratnA, in which the +A=e* formea roproMote
an vectors.

6%. JOUZILL OF AVIATION 1{DICIE, 25,235# 19%,.
flPIMRIEMfS WITH AIU}AW AND UUMN SUDIECTS3 WtAMMR SBD 
ZERO oRAr CONDITIONS DURING THM DIV AmD PARAIOLIC FLIG
H. Jo Ion BOOMch

6. JOURNAL OF AVIATION ?'NDICDNS. 25(00s2-419o 19.04o
QOMPARATIVE STUDIES ON ANIMALS AND HUMA SUBJECTS In TH3
GRAAV*Y*-A?RE3 BTAVL. S. J. Gorathowohi.&

A rcviei, is precented of the existing knoulcage on the
psycho-phyiological aspects of sub- and zero-gravity

(conditions during dives aid in parbolic flight; spo2ial
enphasis is placed on the :investigations of H. J. von EeokhA

6?. JOURNAL OF AVIATION MEDICINE 28s7. 3957.
SENSONOTOR PERFOMM4ANCS DURIN;G WtIGHTIESS$SS-mmEtnAND
CO-ORDINATION. S. J. Osrathewohi. and H. Do Stafliogs.,

68, JOURNAL OF AVIATION MEDICINE., 280345-355, August 1957.
T;H.E I-AWiBIMT1W PO$TIJRE REFlEX (RIGHTIN REFlEX) IN THz
CAT DURING WEIGHTLESSNME58zSS; 8J. Gerathewob! and
H. D. Stalling@*

Lcxpor.smnte dealing with the otolith functions of the cat In
order to shad light on the vestibuler proceses during subs
and zero-gravity.

69. JOURNL O.F AVIATION MEDICINE. 28tWA760, Gotober 1957.
THE BIOLOGIC RESPONSE TO OVERPRESSURE. I...'FEC ON DOGS
OF FIVE TO TEW-SECOND DURATION OVERPWSSURES HAVIna VARlIOUS
TIRS OF PRESSURE RISE. D. Richnond,, et &I,

16
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70. JOURNAL OrF AVIATO MEDICIE. 28,31eIs, De~er, 1%
A NEW LOON AT AVIATION PHSYIOCA3Y. Hurvqy S. Sarily and
J"03a P. Hcsy.

Dicussion enphAni:$ng3 the n esd f or mrior study of the
nervous eyotv. lin aviation phyaiolry and for a oloctir
al4untmt with p.-ychology.

71. JOURNAL OF AVIATION MDICINE. 231553r4N Dcoct'er 195?.
PI!SIOLWIC FACTORS DI1 Arnim~f AccIDrWT iN Ti-I UMaw
STATES AMR FORCE. Eugans e 8. los.

Study concluding that the factors affreetin the nonma1
physiologic state of the pilot ara contributing rather
than prinary caune of major air-craft accidants..

172. JOURAL OF AVIATION MEDICINE., 2900B3-206 April 1953.
AN APPROACH TO T1 i, Pi{YS 10100 SwhULA+IQH 0W THlE W1L,
GRA4VITY STATE. L. A. Knight

73. JOURNtAL OF AVIATION MEDIINE 294371-374fls 158
UNUSUAL FUW-ONARY IASIONO NW FLYZLXa 0A~ fl.
ftR7 J oica 1' ot aI.

Deacriptienn of pulmonry tIvestizations portrn$o to
4etarina unuual lesions and prwomitttion of 10 csee

7. JOURNAL OF AVIATION =10W2Z,. 2p.386.393- Ka 1958.
1FiXT OF ALTMTUE ANT) OXYGEN UPON PRRA Sn
PERCEPTION. B. Finkoaletein and Rt. Pippitt.
Results indicating that no effects of either altitude or
breathing pure oxygen on primn taata owlai were
found,

7%. JOURNAL Or AVIATION ?ThDICnrht 290h8o14312, June 3.958.
JWQ.UInFLhMNT$S FOR £XPEQIIC-NTAL ZE.RO GRAVITY PARAEOTAS

*Juttan K. Ward.



NORTH AMBhICAN AVIATION. INC. PrAOw .mA INrOVIMATION STMISl nIVron

SnM 61-1447

76. JOUR.AL OF AVIATION MD IMC E. 29s50h-%16, Jul l9%8,
EXPERTMhTS DURTNG WEIGHTLRSSNE$S A STUDY OF TIM OCULO-
AGRAVI ILLUSION. S. Oerathowohl and H. Stallings#

77. JOURNAL OF tEAT TRNSFMI T ANSACTION3 ASME SERIEs c. 81,
230-436, 1959.
A PHOTI*RAPHIO STUDY OF BOILI1G IN THE ABSENCE OF GRAVITY.
Rf Siegel and 0. F. Usiekin.

78. JOURNAL OF SOUTH Ar2TOAN INThRPIANETAY SOCIETY. 24-29, April-
Soptrter 195h.
SPACE fIOINE. Hrrt Segal.

Mdical probleMs undar waightless conditions outside the
earth's gravitational field in torms of selection of the
crow, t9lce off# flightj, landing, and lito on the objectivee

79. JOURNAL OF THE BRITISH INPANTARY SOCIETY. 73-81, March-( April 19%

GRAVITY CHANIGES IN AIRCRAFT AND SHIPS. H. J. von B.kh.

800 JOURNAL O ZBRITISH IN PR n SOCIEY* 17(9)t

Artifioial ventilation will ba noooasma because of the
abeence of oonvection. In the absence of gravitational
clues to pooition, scr, divorientation mi7 occur and motor

* activities y have to be relearned, but mueouler atrojt
is not likely to ba a real hasard. It would be unviee to

*. extrapolate from what is experienced during parabolic
flights to what can be expeoted during semipermanent weight-

* lessnese.

81. JOURNAL OF THE ROYAL ASTRONOMICAL SOCIETY OF CANAlA. 5!
211-215, October 196O.
BIOSCIENCES RESEARCH AND SPACE PROBLEMS. He 0, Whillano.
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82. LIBRARY OF CONGRESS. SCIENCE OF TECIOLOGICAL SECTION. 6".~10
SOVIET RESFARCH ON GRAVITATION, AN ANALYSIS OF PUDLmrmE1

83.ATRE 6141147D.CsOaoer16.,35 pna

on wighlmaesa wth view woighoosen yo thrSv.tae

reonsoh eral rofefactoro binborth -tr oviebod aa
bibl ogahy~~r - eat on od antrual tot a 0oulcain
ongrviatoinrd USRad in and h oiet-areacotudie o

bigapinjP-psoin aorpholoainso 1ttadn
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6. 1MMICINE AERONAITIQUE (PAR~IS). 13(2)1177-188o 1958 I
TME PRESENT STATE OF AN37-AL ANT) MU1AN EXPEMITATION IN4
WE M~HTIESS FLIGHT, As P. O1bort, t a&.
In Franah with sumvieh -ex a

*IA dieduosion isprontiad of urrent anLmal said htume

87. MILSSIM AnD ROCKEUh. 6 133-34s1 29 Pg-bry 1%608
AlS1TRONUTS WILL n1QUILES IS UMP. D. Zylotro.

88. MISSIUJS AND) ROCKE~TS, 6029 2 May 1960.
LOOK1{ED WMIMPEISSUESS SIATOR EMU3 BUILT,

89. MrSSILM AND ROCKETS. 8:36, 22 May 1961.
'dEIOHTIS$S M- -RS PEER FORMtACB. H. 14. David.

(90. MISSILX (ROY.A). 2(L)s5-2O* February'1960.
PROBLEMS OF SPACE MDIUINS To Lomoo
In Italian with Mgliah swumay.

The mnan pbyebo-phyaiologio probeMi ch caom an
traveling in space am considered and disouiiaae on the
basia of recent researoh and discoveries, Includeod .are
the effects of acceleration on the body. Partioulmz
ref'erence is made to a varies of exper menta on wegight-
leasuss performod in the "Central di Studi * Riceroha

di Aer 'Siicl 11 - .b-runs of a ciptcflfl*1
constructed device, the soo'al 44 "suberavity tot,'.

91. MUMC, -'ERl4EDIZI-NLSCIfl W-HEYSCHmIFT. 101(32) :13J5j-139* 1959.
AER0OtEDICAL PROBLEMS OF WEIOHTIISSN'ESS. H. von Diringshofen.
In Oarwa~n

The transition from airflipht to spaceflight vnkes voight-
lecones one of the most importnnt probleva of eroapaco
medicine,

20
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92, NATIONAL AERONAUTICS AND SPACE ADMDUSTRtATION. TN D-781.
FIRST PLANNINI COT'ERENCE ON BIOMEEDICAL LXFFHtVENTS IN
EXThTER57RRAL INROt S HELD UlDnl THE AUSPICES
OF NASA, WASUHITON, D. 0., 20 JU= 1960. 8$ pages.
AD-250 W6

Thirty of th) nations loading r.ri"nntal biologists con-
ferred with the asteff of the NASA Office of Life Science
Pcosrar . The gmrup recormended emphtsis on the folllt
extraterrestrial lifo, effoeots of Giulated extreme environ-
mnts. eollular end biological syittme in space conditions,
decoontamination of space prob-e and vehicle., effects of
space on biological rhythms and snimal orientation, and
photosynthesis In ecoayastm.

93 NAVAL AIR DEVEL0WrT CENTER. AVIATION MEDICAL ACCEI!RATION.93, 'r COI -A
LAB. MA-6033.
ORAVITY PROBD- 5 IN MANVED SPACE STATIiS, REPORT NO. 8.
G. Clark and J. lard . Johnsvillo, Pennaylveilas
29 Moah 1961, 30 pages.

Unpowered flight above an atmosphear will produce vight-
lessnons throughout a non-rotating space vehicle or along
the axle of rotation of a rotatijg vahiole and If man Is
to live in "spco sations the relative mrits and problems
of living in a gravitational or In a weightless envirm-
mmnt must be resolvad,

94. NAVAL AIR DEVELOPJSNT CE4TER. AVIATION MEDICAL ACCE32RATION
LAB. MA6lO7. C

SOME PETYSIOIOOIAL i013 MER0INivru U M4 DRAa
ZERO 0 STIMUTATION BY M7ORSION IN WATER UP TO NECK lEVEL.
E. L. Beckman, et al, Johnsvillo, Pcrnoylvwnia
10 April 1961, 25 pages.
AD-256 727

It wan found that water i "mersion up to neck level produces
a unnAtural physiological situation in that, during
respiration, the inBoirod air inflates the lungs to atmo-
phrie pressure while the external pressure against the chest,
abdomen, and log , duo to the water, is greater than atmos-
pheric. This situation is equivalent to "negative pressurepbreathing".
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95. NORTH AYZRIOAN AVIATION's INC, MISSILE DIVISION. 59-4319
A0NOTATED BIBLIOGR.APHY AND 1TERATU-R SURVEY OF BEHfAVIOR
OF LIQUJIDS AND) VAPOM5 UN-DR ZRO-GRAVflYY CON1DITIOMI

Enin~L1brys 1 Doeber 19.59, 8 pageii I oatt~tionm.

9. OPETRATIONS RARCHo INC. RAVTRADEVOE 50-.
WEIGHTlESSNESS,. TRAINMI] REQUIREMENTS AND SOLUTIONS.
Barry Go King# et ale Silver Spring# "~wland*
3 March 1961j 102 pmg".

htSperforanc uphdei coniton of wegteianes cator

of ipke the mahan1.sma of postural rofloxaas, and antici-
patod changes In the sensory 0nu pciu d£piain
of such changes*

97, PHYSICAL TH{ERAPY REVIEWF. 40664-5%87p August 1960.

EXERCISE IN A WEIGHTLESS MVROHMNT. P. Potts anid

Siegfriod J,. Oerathavohl and Julian E,. Wards 422424,.

Reporto study of group for wei.gh t-tolerance at the USA?
School of Avation Medicine. Tabulator' account of reulto
with payohologloal reacticits,

9$ REVISTA DE LA REAL ACADEMIA DE 0CIGIAS DE M-1DRIS,
52(2)t1141-Th5# 2958.
ARTIFICIAL SATELLIPISS AND INwSpI.1TrY a AVEL: PflSO-
IMGICAL EFFECTS OF CHANGE IN GRAVITY. M. Voleaco do Panda,
In. Sp=nnho

*A corrocted ond extended varcion of an analyti oal study on
the lavinohing of sac~e rockets, Attempts to corrolate a
nrathe~ntioal~r baoic pyniological and physical parameter,

1* 22
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100, RIVISTA DI MEDICINA ARONAUTICA (ROMS). 21(4)1655-490,
I OatobarDectm~ber 1958.

WME RANGE ACCLERATION INV.TIGATION3 IN M AND AflNXLq.

On *ia basis of elemant=7 laws of phyios doocribng th
behavior of bodies floating in a fluid mnd subjected to
aRcclaration, the poenibility of protecting thoe bo
againt accalerative forces is inystigated* Attention Is
given to the prone am- opposed to the upright position,
and to Imersion of the body in a fluid of the smsdensity*

101. RIVISTA DI FIDFICINA AERONAUTICA (ROME). 21(4)t691--704
Oc tober-Decombor 1958.
V~mIATIONS OF PSYCHOP1SIOLOGICAL DATA IN MAN SUBJECTED TO
CKANGE IN ACCELEPUATIONS BE7EN TMES AND ZERO G,
T. IWMonaco et al,
In Italian with &hiah au mo~ry.

Studies woro carried out ooncerning paychophyeiologio
effects of weightlemeas on human cubjects. States of
subgravity wore achieved by dropa frcm a Over 14-m.
high, which is described in detil.

102. RIVISTA DI KEDICINA AERONAUTICA E SPAZIALE (ROME). 23(4)o
439-4 6, October-Decomber 1900.
BEHAVIOR OF SOME PERCEPTUAL-MOTOR FUNCTIGNS DURI UM
TRANSITION FROM ABOUT TWO TO ZERO 0 AND THE EFECT OF
TRAININO EXPERMNTS EXECUTED WITH THE SUDGRAVITY TOWER.
T. Ioonaco, eat al.
In Italian with Wglish summary (p. $06).

Six subjects executed a repetitive task with electrical
nwitches following a pro-established pattern while at root
and when launched on a eubgravity tower to altornate states
of hyper- and zere gravity.

I2.
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103. SCHOOL OF AVIATION FEDICINE. 59-3
PHYSIOLGIC RFSPONSE TO WEIOHTLESSNESS. INITATION OF
MICTURATION. J. Ward, *t al. Brooks Air Force Bten, TensaAugust 1959.

AD-229 813

T.onty-six ai =icts wore ex.'osed to a total of 37 separate
jet aircraft flights during which ero-gravity parabollo
flight onotcvor were p-rform d, Soduling of body waste
eltination should be incorporated Into the orew n'
stendard oparating procedures and check Uet. Spacial ofna
sideration muet be given to the dezip, and daveloprrint of
a satisfactory urine r@oeptals,

104, SCHOOL OF AVIATION =10M 60-6M,
AN EXPLOUTORY SMMY OF SLEP CHRACITERMTIC IN HYPO-
DYNAI410 ENVZROM, NTe Rs. McKnie; st 41, Broolce Air Fore*
Raso, Teast Oatober 1 $60, 8 pmes.

Sloop characteristios were monitored and evluated by M
technio during an ex'ploratory study of birlogic hypodyamice
produced by body. immersion, The hypothesis is advanced that
the biologic function of eleep my be to provido a recover
period from the ineuroniuacul&r debt acquired from the effeots
of counteracting the forces of gravity. This hns several
imnlications for space travel in the weightless state*

105. SCHOOL OF AVIATION MEDICINE. 6042,
AN EXPLORATORY STUDY OF CHANGES IN MCFICIFCY IN A HYPO-
DYNAMIC ENVIRONMZT. Bryce Hartnan, et &Is Brooks Air
Force Base, Texas, July 1960, 13 pMs.

Simulattd weightlessness for a prolonged period produced by
the body immroion technic. Changes in paychonotor
efficiency was ansetood during immersion and after return
to the normal avixonment of cce 0.

(
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106. 6OIETY OF AUTOMOTrWE ENGINMRS JOURNAL. 68 56-47,
Septrmber 1960.
ZERO 0 SPACE BOI1ERS, R. A. Tuaala and R. C. Clodfeltar.

Visual oboorvations during zero-g flight tests shoii that
butblor do not combine. FiLm boiling will probably
predominate in saro-g onvironnents,

107. SOCIETY OF AUTOMOTIVE ENOINUS JOURNAL. 696%2-5,
Februw7 1961.
MANS ANTICS DURI I ZERO GRAVITY, Y L. Brown,
Decription of sensati=n experienced during brief period@
of zero g produced In a 0-I1 transport airarafto The
necessity of vagnatia ehooa and of =e~rienoes with t ai
use, are mentionods

108. SPACE. 25-27, Jnusry-arth 1959.
COCKPIT OF FIRST SPACESHIP MAY M LIKE A PADDED CELL,
No P ,lamberg.

Reprint of papor nresneted at Britiah Interplanetary
Society Symposium, London, 95 Discusses problems
arising from continual waightleszness inoluding air
circulation, body perception, and muscular activity.

109. SPACEFLIGHT. W.090 19,'?.
THE PROBLEM OF WEIOGITLE SHSS. A, to Slater,

110. SPA(CE JOURNAL. 2W113-111 4145 December 1959,
THE WEIGHTLES MAN, H, D, Stal bngs and So J, Oarathmhl,

The conditicn of zero gravity is discussed and its effteot
on r-n are deacribed.

iMi. SPACE TECmOLYIY. 18-10, April 1958.
WEIGHTLESSNESS CRUCIAL SPACEMAN FACTOR, R. Hatfts.

.1 25
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112. SPACE WORLD. IJ1, 1= July 1960,
MAN IN A TUB* John Rublossky-,

Capt An Orawline's swevn dya In 400 galon of water.

n13. SPACE WORLD. 1:44-h, Anust MI.
0 FORCES. Willy Uy.

l14 TEXAS STATE JOURNAL OF M ICINE. 55267274, April 195.
'lE PRESENT STATUS OF TMI PROBLEM OF WEIGHTIESSN MS.
P. A. Carpbzll and S. J. Gerathemvol.

Woightlessness in discuoaed from the point of orienttimp
control, space sickness, cardiodynamics, and nutrition end
elimination.

1l5. UNITO STATES AIR FORCE. SCHOOL OF AVIATION ?,YEDICY1E. 60-88.
THE FHYSIOLOIC EFFECTS OF HYPODYVMIC3 INDUCED BY WATER
D2SRSION. D. E. Oraveline and Bruno nlkes September 1960,22 pagas,

Invostigation of the hypodynamic effects of body imrsion
in watr on orthostatic tolerance, on cardio-respiratory
adaptability to physical streas od on other biologic and
psychophysiologic parameters,

116. UNITED STATES ArMED FORCES MEDICAL JOURNAL. 10:172177,
February 19590
BIBLIOGRAFY OF SPACE XEDICNE. C. A. Roca.

This compilation of 446 referencea covers aspects of apace
medicine such an sea-led cabin problemjs, acceleration and
deooleration, iractionai and soro -r- ... o! ra0A0 -Thn
nutrition in space flight, survival problems, psychological
and social problems, ground crow problems, and extratorres-
trial aspects. Entries are arranged chronologically
storrting with 1958 and going back as far to 1928.
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117. UNITED STATES AR6'.D FORCES MEDICAL JOURNAL. M111162-1168#
Ootober 1960.
EFFECTS OF ZERO OR.AVI'Y UPON TM OARDIOVASCULR SYSTEM.
L, J. Stutrmn and R, Oleon.

Som prol iiary inveotigations of the effects of ssro
gravity upon the oardiovaecular systom, Position in sero
Cravity fiold does not seem to affect the cardiovascular
syet, Hypothoses are proposed for the potential airoula.
tory diffioulties that will hempor a peraon's return to
emath,

118. UNITM STATES DEPARPTNTN? CF HEALTH, EDUCATION, AND WELFARE. 617.
BIBLIOGRAPHY OF SPACE YEDICIIEo Washington, D. Os 1950,
49 paes.

119. WELTRAWFA.HRT (GERIAN), 1O(1)21-28, March 1959,
INVESTGATTO.;1S ON TI EFFECT OF "KEIGHTLF/WSSS ON THE
HUAN BODY. H. J. von Baokh.

Abstracted in INDEX A!MONAUTICUS, rONDON. It56, July 1959.

120. WELTRAUMFANRT (ERIANY). 10(3)t62, Soptember 1959.
NINE MINUTES OF VWEflHTLESSNESS IN SPACE.

121. WRIOHT AIR DEVELOWEhN CENTER, TN $9.149.
THE EFFECT OF ZERO GRAVITY ON FLUID BEHAVIOR AVID SYSTEM
DF4SION. JI J. Neiner. Wr~ght-Patterson Air Force Bans,
Ohio: April 1959.
AD-228 810

The results are given of a test progrom which shown the
behavior of fluids under the method of obt!nz4ri this
environnent is described. The effect of this environment
on fluids of different densities and viscosities is
presented as well as a discussion of the behavior of air
bubbles released in the fluid and methods of fluid trenefe-
under this condition.
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122. WRIGHT AIR DEVETI FFNT CENTER. TN 59-327.
WAUMIN UMME ?ERO-GRAVITY CONDITIONS, Js 0, Simone.
Wight-Pttamon Air Force &nes Ohioi Cotober 1959o
AD-232 469

Exerimonto woro conductedi with parmannt magnotle a 4 Is
whicoh triable a mme to walk with on approximi~t4ly normal,
gait- under weightlios conditions, A bviio indu~ vus
fommule ted to define magntio mrs emto In, terms of Via
inductive formes required to hold, a subjoot stationary A
vector analyaia of the ona-S valking gait is mmde and
ae.-mnto of a zero-Celt for further study uning variablo
poter electromgnietio shoes ea proposed.

2, WRIGHT AIR DEVEWOPMT CENTER. TR 534I84), Part in) Vol. mI
WE PIYSIOWOICAL BASIS FORl VARIOUS CONSTITIETS IN SURVIVAL

RATris. *iIirF[E EFICIENCY OF YOUNG M11 UMra CONDITINS
OF MOI1ST HEMT APPE1NDICES CF MTHOS AND ORIGINAL DATA*
Frederick Sargent# TT et al, Wright-Pattoeren Air Force
kasa, Mhot April 19ig, 921 pages.

224. WRIGHT AIR DMEVEWPMNT CENrTER, TR 56.3644
L'_MAR DISTANCE CHANGES OVER BODY JOINTS. 1. Emanuel and
J. Barter: February 1957, 38 paes.
AD-118 003

Feurm ants of* joints end joint complexes on 30 liene,
Sw~rx statistics and design values ea preschted for
48 limepar dista. t changes,

125. WRIGHT AIR DEVEIOP T C ETR. TR 57-il24.
AN ANALYSIS OF MhE ACTIONS OF ADRENAL CORTICAL STEROIDS AMD

ftJ'- AGENTS ON OM~ Ci'ER A L CQRTe,,v, T PFy8"A MITI
0, A. Misrehy: Marcoh 1958s 91 psage.
AD-W). 077
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126, WRIGHiT AIR DEVEW 4ENT CENTER,. IR 59-94
MAN'S ABILIY TO APPIX TORQUZ3 MI'LE WE0DHTIVS,
E. Dzendolet eid J, Ricvl.y. Wriht-Patteroan Air Force
Baea$ Oniot April 1959, 29 paoss,
AD-220 363

The torque that a nain tnca r=en can exert within a spaco
vehicle while weightles# and honco traotionleael Is
analyzed; and the consequmces of applying thes torquoa
while tractiotless are calculatedi. It is tnttivaly con-
eluded that ettdard anthropomotrio data can legitimately
be extrapolatod to the weightles eonditio.

127. WRIGHT AIR DEVELORrT DIVISION. TR 60-129.
MANUAL APPLICATION OF DPULSES V41LE TRATIOR ".
,nient Dendolet. Wright-Patterson Air Force Bace, Ohio;
February 1960, 12 Maen.
AD-238 021.
The parcantege of naive subjects whot while tractionleas in
a horizontsl plane and anchored by one handhold, push In or
pull out a plungr in one motion against various frictional
forces and travel distsnees, decreases directy a the forceand distance 

required 
, The Impul 

so-moment 
tho rem is

dicussed.

128. WRIGHT AIR DEVEWP SNT DIVISION. TR 60-601.
DISCRDIINATION OF DIFFMENCES IN MASS OF WEIGHTLESS OBJECTS,
D. Rees and N. Copeland. Wright-Patterson Air Force Resep
Ohio: December 1960# 20 pages.
AD-2s2 161

Absence of gravity result in the loaa of many familiar
kinesthetic cuce of weight and friction necesaary to man
for object discriminttion and manipulation. Man's ability
to discriminate small differences in weight was studied.

(
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129, WRHT Al DEVEWoPHET Dr.'I IIoN,. TR 61,-8,
THE EFFECT OF TRANSIhT WEINTSMS ON VISUAL AOUIT
L. Do Pilgg and Ws N. Kane, WrightttPattereim Air Foroo DuehD
Ohioa March 1961p 22 pago°

Stud-eca of visual acuity In sUbjects exposed to short
period@ of woightleusnesa on aircraft floun through "zero
0" trajectories involving transitions from one g through
two and one-half g.

130. RIOHT AIR DEVEOM-NT DIVISION. TR 61-257.
PJYOLOOIC EFFECTS OF A HYPODYNAMIO ENVIROIET SHORT
TERM STUDIES. D. Oraveline end 0. Bernard. Wright-
Patterson Air Force ase, Ohio: March 1961, 14 pages.

Study of the effects of a hypodynamic situation (complete
irereion in water) upon four subjects of difforing build
and athletic prowess. Tilt table, entrifuge, end heat
chamber evaluations were conducted in conjunction with
pertinent pchomotor, anthropotric, urine and blood
testa.

131. ZAPISNXTh (PRAGUE). 3(110:16-1?, July 2959.
FVE SECONDS IN A WEhHTIMS STATE, D. Ninkletsova..
In Ccochoslovakian.

In a zerotgravity exprimant conducted by the Csechoalovak
Institute of Aviation Mediclna, two physicians of theinstitute were uced as subjects. Electrocardiogrm wer
taken on one of the subjects, SaearAl conaecutive zero-
gravity experimints, each lasting five seconds were
performued from 2000-meter altitude, uoing aircraft

..of Coahoslovak make. After approximately 30 minutes theaircraft landed and the experiment weo complete. Abost
all of the mcinbro of tho test e were ill and nauseated.

I
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Aden, 30 C. 53

Balkes Br'uno 1

Barters Je 125

Backna1nfl e Lt 914

Borg We 25&

Brolms ~~ ~6 EdadT2 5 0

Dutsp J, o r, 17

Ctmballs P. A* 1114

Gat'~rs 0. W. .54
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Cliark, Evert '4IClermadson, Co Jo 4~0
Clodfaltor, Re .C 106

CimpeanM, N. 1.29

David# H. M. 8

IDostals Re 60

Dzendolotp Erneat 126, 127,

Finele, Be 7

Ocrathowohi, Siegfried J, 6$ 27m 32o 34o 35o 36,, 57, 63o

66, 67, 68, 76, 814t 98, 110s 2114

Oilbort, A. P. 86

0randpierre, Re 51

Oravaline, D. E, 11t 13, 30, 115

* Oraybil~e,'A. 8

* .G reen, F, He 43,
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AtTO INDEX (CONT'D)

ITt MO!B

Haber, 7, .62

)1abvr, He 62$ 64

1laimorp L. Re 2

H.-mrahan, Jo Be 21

Hauikes Re

H enry , Jam es Ps 70

Hertzborg, H. To B. i14

Je.Sor, No .

Johneon, il. to .

Keacyp To 60

KinXtfg, Barry 0. Is 96

Kniglit, L. A.s 72

Konecls Eugene B. 71

Lina8borg# 14. Flu 800 1]a

loavtt, U. 16

'ev"ne R. B. *5
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Ley,9 Willy 213

Loftua, J. Pe

Lo~onaeoo To 90, 101, 102

?4cXrnzio, Rs 1014

* Xa3o-viski Jerzy4

margariat Ro 01

Weiner, J. J. 1211

Nowbamuer, J. A. 39

Olson, R. 117
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Pippitts R, 714

Pottao P. 97
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RotnL. R. 214

JRublowaky, John 112
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Savolyq Harvey E. 70

Sock1 04 is Do ~ 10, 19, 20, 23, 29

Segal, Herbert 78

Siegoe., Robert 28j, 7.7

Simons, Jo C. 122

Slaters A. 1. 109

solomon, Re -J# 73

Spioth+,b, Walter 147
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